Introduction
There is considerable evidence indicating that exogenously supplied RNA molecules can be incorporated into eukaryotic cells and can exert a variety of biological effects both in vitro and in vivo. [1] [2] [3] [4] [5] Cell differentiation, genetic transformation and immunological effects induced by exogenous RNA have been investigated over the past few years. For example, RNA isolated from the endoderm of normal embryos of the amphibian A mbystoma mexicanum causes the differentiation of mutant heart tissue into functional, contractile cardiac muscle. 6 The genetic nutritional deficiencies of a strain ofA spergillus nidulans have been corrected by genetic transformation using RNA extracted from the wild strain of this fungus. Recently, the authors demonstrated the transfer, to human lymphocytes, of cellular immunoreactivity to a highly conserved and immunodominant, synthetic epitope of the glycoprotein 41 of HIV-1, by using RNA isolated from animals immunized with this synthetic peptide.
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The effect of exogenous RNA has also been detected in vivo. The direct injection of purified mRNA for the bacterial enzyme chloramphenicol acetyl transferase (CAT) into mouse skeletal muscle results in significant CAT activity in these muscle cells. Similarly, the injection of synthetic mRNA for the Wnt oncogene family induces cellular differentiation in Xenopus embryos, associated with the formation of specific embryonic structures. 1 The RNA obtained from the lymphoid organs of animals immunized with carcinoma antigens from human colon induces memory T-lymphocytes against these tumour antigens in vivo. 1 It is now becoming clear that the cytokines constitute a link between cellular injury or recognition of non-self and the development of the inflammatory and/or immune response. Among the cytokines, interleukin 1 (IL-1) and tumour necrosis factor-o (TNF-o) play an important role in triggering and in the maintenance of these events. 12 '13 Although several cells release cytokines, the resident macrophages can be considered the R. A. Ribeiro et 
Results
The preincubation of macrophage monolayers with cytoplasmic RNA (25 ffg/ml) extracted from LPS (10 g/ml) stimulated macrophages (L-RNA) caused a significant release of TNF and IL-1 in the culture medium as compared with the RNA from non-stimulated macrophages (N-RNA), or with RPMI medium alone (Fig. 1) . Such The release of TNF (Fig. 2) and IL-1 (Fig. 3 ) by macrophages was induced by both poly A(+) and poly A(--) RNA fractions obtained by chromatography of the L-RNA (total L-RNA) on oligo (dT)--cellulose columns. Although the release of the cytokines was of similar magnitude, the dose of poly A(+) used was 50-fold less than that of poly A(--) or total L-RNA. stimulated macrophage monolayers was strongly reduced by an antiserum against TNF-but not by the control serum. The effect of TNF-cz antiserum to recombinant murine TNF-0 is also shown in Fig. 2b . The preincubation of macrophage monolayers with the inhibitors of protein synthesis cycloheximide (10/.tg/ml) and actinomycin-D (10 #g/ml), or with dexamethasone (3 #g/ml), a general inhibitor of cytokine release, significantly blocked the secretion of TNF induced by L-RNA (Fig. 4a) . The release of IL-1 by L-RNA stimulated macrophages was also inhibited by cycloheximide and by dexamethasone (Fig. 4b) .
A radioactive material which precipitated with TCA ( Fig. 5) and which was sensitive to RNAse (Fig. 6) was detected in the supernatants of macrophage monolayers preincubated with [5-3H] uridine and stimulated with LPS (10/.tg/ml) or rlL-lfl (10 -8 M) . These properties suggest that the material was RNA. The release of radioactive RNA was not observed in macrophage monolayers tion profile of the non-radioactive, cytoplasmic RNA is shown in Fig. 7a .
Incubation of the macrophage monolayers with LPS or 1L-lfl in concentrations that stimulated RNA secretion did not alter the viability of the macrophages. Table 1 
Discussion
The present study shows that macrophage monolayers, when stimulated with L-RNA, release 
